A two component fermi gases with population imbalance attracts much attention from both theoretical and experimental point of view. In this system, one expect that the Fulde-Ferrell-Larkin-Ovchinnikov (FFLO) state which has a spatially modulated order parameter is stable. Roughly speaking, FFLO state is classified into the two phases. One has the order parameter ∆(x) = ∆ 0 cos(q · x) (LO state) and others has ∆(x) = ∆ 0 e iq·x (FF state). In the condensed-matter physics, it is understood that the LO state is stable. In contrast to the condensed-matter physics, various FFLO states may manifest itself in cold atomic gas, for example, angular FFLO (A-FFLO) state in which the order parameter changes its sign along the angular direction.
